Effect of orally administered secondary autoxidation products of linoleic acid on carbohydrate metabolism in rat liver.
The effects of orally administered secondary autoxidation products of linoleic acid in rat liver were investigated. Their administration led to two toxic effects on hepatic carbohydrate metabolism, as compared to the administration of saline or linoleic acid used as controls. One effect was depletion of glucose 6-phosphate and fructose 6-phosphate caused by the reduction of glycolysis and glycogenolysis, accompanied by decreases in glycogen synthesis and pentose phosphate cyclic activity. The reduction in these metabolic systems seems unlikely to occur because phosphofructokinase was regulated by ATP or citrate enzymatically, because their accumulation in the liver was not detected in the secondary products. Another toxic effect was the depletion of oxaloacetate and isocitrate caused by the reduction in enzyme activity of the mitochondrial citrate cycle. On the basis of these results, the hepatotoxic effects of secondary products are discussed as follows: the incorporated secondary products impaired the activities of hexokinase and phosphoglucomutase in the liver. The reduction in these enzyme activities resulted in the depletion of glucose 6-phosphate and fructose 6-phosphate, which led ultimately to decreases in the activities of phosphofructokinase, the pentose phosphate cycle, and glycogen synthesis. Moreover, the secondary products disturbed the mitochondrial membrane, resulting in a decrease in the activity of the citrate cycle, which was accompanied by depletion of its metabolites.